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antihemolytic activity was significantly enhanced by introducing phospholipid moiety into chromanol. PCh 
was incorporated into erythrocyte membrane and acted as an effective protector against oxidative hemolysis 
and membrane lipid peroxidation. The erythrocyte into which PCh was incorporated also has an inhibitory 
effect against the accumulation of cholesterol ester hydroperoxides in plasma. The relationship between 
structure of a-tocopherol derivatives and their antioxidant and amihemoiitic activities will be discussed. 
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Kinetic studies show that a-tocophcrol inhibits lipid ptroridation in unilamellar liposome* too slowly 
to act as an effective antioxidant at physiologically relevant concentration!. Antioxidant 
effectiveness is restored when free oleic acid is also Incorporated into the model system. KSR tpin- 
labd meas ur eme n ts of the intrusion volumes of liposomes with added tocopherol and'or oleic acid 
suggest that a either of these, alone or together, substantially affect tipotome structure. Botn ipfai- 
labd and diff ere nt ial t canning calorimetry studies show that tocopherol signiJiuantly increases 
membrane order and decreases fluidity, while the inclusion of oleic add reverses these changes. 
Thus, physico-chemical interactions between tocopherol, free fatty acids and membrane 
pbospboUpdi appear to control the inhibition of lipid peroxidation in membranes by tocopherol. 
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The true impact of biological oxidation is very controversial because of the questionable methodology 
used to measure lipid oxidation. Several non-specific assays have been introduced recently to test the 
"antioxidant capacity" of biological tissues and fluids, using artificial radicals as probes. These non-specific 
methods do not provide any information on what lipid or protein target is protected and may be confounded 
by many factors in complex biological systems including effects that may not be derived from lipid oxidation. 
To I earn about the real effects of antioxidants, it is important to obtain specific chemical information about 
what products of lipid oxidation are inhibited. Several specific assays are needed to elucidate how lipid 
oxidation products act in the complex multi-step mechanism of lipid oxidative deterioration and damage in 
biological tissues. The methodology to evaluate natural antioxidants must be carefully interpreted depending 
on the system and the method used to determine lipid oxidation. 
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The plant kingdom has historically been a major source of valuable medicinal compounds and healing agents. 
Unfortunately these compounds often occur in low yields in nature; further ihcy require complex isolation and purification 
procedures. Plant cell culture technology offers a potential means to address these problems. Although elements of this 
technology have been around for many years, its widespread commercial use have not been possible due to a number of 
factors. Recent developments have brought this technology much closer to commercial application to large scale 
manufacturing of therapeutic and other valuable products. 

Phyton has invested more than 150 man -years of euorl to address the commercial issues of plant cell culture 
technology. Under a long-term collaborative relationship with Bristol-Myers Squibb (BMS) Company, Phyton is engaged 
in the development and commcrcializaiion of a plant cell culture process for the production of paclitaxel (the active 
ingredient of Taxol®; Taxol is the registered trademark of BMS). Through its wholly-owned subsidiary, Phyton 
Gcscilschait fur Biotcchnik mbH. Phyton operates the world's largest dedicated plant cell culture facility in Ahrensburg, 
Germany. It has a biorcactar capacity of up to 75,000 liters in size. 

Several key issues relating to the development and practice of commercial plant cell culture processes for Taxol® 
and other high value compounds will be discussed. 


